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[#Sttfi#cof5ffl] 

[»** l ] %ftfco>}>t£ < t fcJtBic, 3i\m®M 

>yy - A^i4# U t'^ur^ —Mc X «9 aft $ ftfc 

[I9*«2] Bffi*»^=A*»W©;<f?;*t»ffl* (T 
g) #1 Ot#T-C*5::i:fc4*«i+S»#*llB« 

HBW©»lii4ttW] 
[0001] 

[0 0 0 2] 

-f^^iy naft**tt, f^7^ 

y F-^y ^iSftitf^-^v^y h#SMe£K:ft 

iSt^j: if ©iE&£fT4 5 fc©T?*5* 5 , itS 
& fill*. #fefca***> IBflfe/^-^Biatta** 

[0 0 0 3] -fin- -7-fe?>-y\ ->T>*5i 

1*7*7 y * * X<D&%%£*tt 

2fsSfc: J: 4 ^fiRJSJ^* 7 <fc 5 SWlc Jttfc 

9 fc^ffi-CfoS r. i: *»6 7** ?HB«MB«fc$Hff 

[0 0 0 4] ro-r ^-^y HB®*S;-C^ffl$tt5 

£ <h *s-Ct •& J: 5 m-f 5?* y hffiftSIB, fe*f«it 

[0005] La»ue*i&, irsaft-iWiMMfcfca^H: 

Tt. ±9iJS«ft4^a*B*£i'i5.fc5fc:4ofc. -f4 
v 5 * y hK©->- h t UTf4, Rl^ K y h 



aU&fttH Lit <9 &/vtz 9 Lft^r i: . r?3= K y 
lfil^olttkdSjS&S£Jl±t*# < 4 &4v^ t , >^ K 

as* # v ^ t <e if *aia * * « i£5.» *> o fc. 

[0 0 0 6] iilfe©*frS:«lfi$*5fc*{>H:, 

-1 5 7 7 8 6 &1l^(n*^*l/®jmT 
/U5=!^AlMl2*«r^*r*wfc (#MBS6 0-2 3 2 

990W *ifas«**ix-c^5!i*, rtubcof-e 

«pMBS60-2 04 3 9 0*^«^KrM¥2 

- 1 9 8 8 8 9 if Kf2tt$ti/CV^ J; 5 4, B 
E T IC i 5 Jfc«ffi31tf>* £ !> * =3-* 

[0 0 0 7] -«tt*-rv^SaJHtt» ±IB©J:5*il 

v 9 <n£M ft £ -Br 5 fc * co * ^ * vttfe mfemite 

j:uw*©aanffl4ifa»e>*5. ^^^-^iii: ut 

(1, 4#PBDS5 5-5 1 5 8 3^«^6 0- 

17 114 3-^«fci?te£3B£ixT^3±3*#y ^ 

a$*tf btLS. rnfeo^w^^-wjiBHtv 

[0 0 0 8] iOi5 4KH***1-5fcft©^a4:b 

t>, tSJxfi, #HBS6 2-2 4 2 5 7 8^-^, HI 6 2 

- 2 6 8 6 8 2 (HI62-278080 
[363-176172 l^63-176174-§- 

[0009] LfrLteifib. ro,t54*fcnott 
■ct>*fc*+»<e»*tttt»biiftv^tfa»9 a». iS*ttft 

ic^ 9 . $ h 1- ttBi#=tto* -yuas» < * 5 1 ^ 5 PSM 
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[0 0 10] *fc. ±ELfc«t5**»ttflfJB4r^>' 

fc. 3 0 0 dpi i 5&n#{fcA&ii{fcfrg* 

SitSJBifc-ett, #'>©BJ**-Cfc*L<BBfc©fl**r 
8Uafcfc©i**K rfr#©=-XiaS*.3 

[0011] 
[0012] 

«r«fcfc«*. #y tf=^r/ua-A'fcir©*stt«MH 

©**/<<< vy-Wli LTfllvvfc J; 5 *-f v^gag 

fc9 Ky hMiPSfttSitSJlv^Lft. 
[0 0 13] *»*^Jt&^>f v^-WJBfcLTfli^a 

$5>lc, bM£*©**tt»m*:ffl^-Ct>, 

[0 0 14] *7c, 8l;Ui, #§BBS6 2-2 4 2 5 7 8 
1^6 2-2 6 8 68 2^8, 1362-270 
8 0 8 0 136 3-1 7 6 1 7 2#<2iffi^iflC 

fit, #!J if^TA-a— /ufcft*£ft3*S^JB«r« 

r©<fc 5 fc**ttttflS©*«fc J:otf3*tt^(S)i^f 



[0 0 15] **W#e»tt^V^y-«HB4:U 
[0016] -f ^^Kitxtt^Stufc^v^^ 

lk -*\ m*mc-{>?§imm<nffi 

t^-etSo trc^of, ^v^eSilxte 
[0 0 17] -f/ife*), ♦iWO-fy^^iy MESV 

[0 0 18] BH^=.^*»aBOJ!f5^<E»ja« 

dg) *u o^skTxhzz.tz&mk-tzjyti? 

*y hE&^>- h^foSo 

[0 0 19] R»tf=A'3R»flg^, =f-u>«r*m^ 
L-C&«-i-Sii«r»*i-J-5-f^^^*y MB^ 

[0 0 2 0] 

[^^©HlfecD^ffi] £tTl!i*3S«©-f ^fiy HE 

(4, BETffif-J;51t^®ai5 5 l 0 0m 2 /gW±-Cfo9, 
5 L< f±l 5 0m 2 /gy±©«MM^T*fcS„ r 

So «^©BET)t*Sii! 1 0 0m 2 /g**-C*>5 
[0021] r©±5ft#S«a»Wi:UTtt» fe*&*q© 

iSAA'i'j'A, iiv^i/^, -g-^ B B B s->y 
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[0 0 2 2] **M{C*3»t5^V^^aiy hEft^- h 

«rfflv^5^i:i«#*U<, BUBS*. -f^SftiRtt. fl) 

tt, #J;ttf > ^fMBS 57-157786 -g^«L 6 1 
- 1 4 1 5 8 4 #^«, [^61-230979 ^&8L 
062-2 9 2 4 7 6 ^$Rfti? fcES tl/C^5 £ 5 
ft, WSO«i:j;!)> Si02©H*7E«Jt«r»* 

tettffijEH t LTtt, ^fit^S 10nm-20iimg 
ft, ^y^-fiM9 0EI±, MH&l 0-2 0 0 o^- 

[0 0 2 3] r<z)J:5 4^#SH^y*tt, 
<D£#iItcfflv^r 09xtf* ^X#^p- 

5 2 6, 5X*S/;UP-8 0 1, 5X*^;VNP-8, 
SX*^>P-8 0 2, ;X^^P-8 0 2Y, ;X 
*^VC-2 12, 5X*^/VP-7 3, 5X*^P 
-7 8 A, 5X*V/UP-7 8D, 5 X;fr S/vW P - 7 8 
F, 5X*i/yup-8 7, SX*^/VP-7 0 5, ^X 
*^P- 7 0 7, 5X*^/VP- 7 0 7D, ^ XX; 
/UP- 7 0 9, 5X*^yl/C-4 0 2, ^ XX7 vyl^ C - 
4 84 (£A±7KiRfl:^Si) , h^>-/HJ, h^-A- 
UR, h^V-AGU, h^V-;VAL-l, h^f— 
;l/GU-N, h^V— AN, h ^ V-^NR, h9f— 

^^-/H-3 2, 77^f^>-M-3 7, 77^ 
7r^f^>-^RX-7077^^ 

*-^y^FPS-101, A-X^?^CS- 
7, #-XVs/^*8(K X7-XU^/^^XR, X7-X 

3, *^D>f K6 5, t>fn^K6 6, iM'n^ K7 
7, f^n^K74, f^n^K7 9, t^n-fK4 0 

4, Wn>f K6 2 0, Wp>f K8 0 0, t-fn>f F 
150, Wp^K2 4 4, t>fo>f K2 6 6 (£JL±, 

[0 0 2 4] *|8MI-*5»t5^y^S31Bfc«. ±ISC0 
£5ft«MI*itfrfflL-C, W*ytt3o>fKS« 

p^A7A^-*\ *>5W24$4*BB4 7 -2 6 9 5 9^ 

[0 0 2 5] *»Wt^*5it 5>f ^ y hEfifcv'- h 
0>>f:/*£»BK:*5V^C, ±E<0&«K#*8«M- Sfc 



-ran fcS:*ji»j-r5fc*te, 
K^^o^bftssKyfte^/uwffi*^*, 

/loi*7VU (VeoVa) , SLfttf=/K ^fbf~Aft 

ifotr^/u^-xr/K ^^^y^»^^/K ^99 d/^ 
yA'EfcXfvw y Ag?2^/v^*A. -^wv 
jv&*t? * 9 9 y a^x y v"vvk T9 y a®x 

^^^!)^»t Ko*^f;K 7^yA« 
t Kndrv'x^K ^ * ^ V A® t Kp * VXu t>\ 
T ^ y tKn ^r^n fA\ ^ * ^ ]) Mk*J* ?"A 

7^ y a^s^^at^/^a, ^ 
^—jvVTt y^a^^r/K ^y ^u^xy ^-a 

>7 y Ag^^Tvwft iT^^FtSSJ^/^vS^^ryK 7 
^y/VTS K, *9 9 V/VT^ h\ /f-n-AT^yA 
7 ^ K, 7 r h + ^fo-^7^!);i'7 5 Kftif^fS 
a*yu*^»T5 h\ V/u- h V ^ If <D^fm^ 

hy/K r^y^», y^^y^a, 

;^>m. stry/w 7y;^yv^ux-f;K ^ 
^ 9 y /u»r y /k t 9 y y /k 9 = vse 
y^ft^^ry/Wb^, tr^t p yy>', tf^/wr ^ 

nbVy, ^^r-fe>, JrZv-i/, t*x;U h;V 

-&*d<oiaa±i:*fi['&uT»e>ix5«jisr»-r. 

[0 0 2 6] r*t&<o»JJgf4««=ici>f KKTRftSix 

/i^Srfflv^Sw rrr\ 
yl/^ttsjf y tfn/UT^3— A-irte, 0iJx.fi, D i e 
Angewandte Makromo 1 ekul a 
re chemie 81, 137 (1 9 7 9) ft if Id 

E« * ttr v ^ s «3K^»^-&**tt-e«5fii- * r i: 3» -e 
hy tji&m&b-t-ztfs y^iaotsit^ 

±, 2^ffi5 0 0-2 0 0 Ogfi, ^*(0^7/-A 
S©ttfi* J *ftft*ttt Lt, 0. 0 5~3mol% 
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3-/W±rfiflR(0t>©S:ffaiCfflV^5Ci:^"et, «*. 
If, R-1130, R-2105, R-2130 (fit 

[0 0 2 7 J »afcr=/i/^»ffiS:S 4 ft:S-&'r5«^, « 

t% £tt#y yf~tvT>vzi—;vh urn. 

yr^D^i^ur^ y/ws K4if<£>#y ^-fcfi 

y t^^7/^^;wi, rfTIK<D&<0£»BWB^5r. fc 
as-Ct, -tO— Wt LT\ KL-1 18. KL-31 
8, KL-506. KL-1 18, KL-618 (fit 
±, ^7MH. iJ/^^r^lf tt#!J t^T/^n- 
A-) , C-118, C-506, C-318, CM- 3 
18 (£JLb. ^7i/S, ^fty»^yt^;V7;^ 
-yW , MP -10 3, MP -203 (£JL±. 
St, >T-*4a^7 7-f vaSttsKU tf-^TA-n-^) , M 
-115, M- 2 0 7 (£l±, ^ 5 ^SL *48S^^-^ 

[0 0 2 8] #»W<0»**lfi£FL*^f5ffi-C 

#y ^-^^f-u>T^^^^^/K jKy^^f- 

n b° U y K/'ny^*!) # if £>y z-OrV 

*#ffii£ttffiU 7/i^/HKBKfi, ^'J^>xf!/y7 

u y7^^;^/v* v/T^^/u^^ =i ^ ft 

iS, T^*/u7 y y 3i— r/i/^^ ^ftjftft if cor 

^^^«^ifO^^^^#BStt^t Kn*S/xf 
7 7lf7^ //^y, ^V^W^ifCD^ 

/fy7^y/^j:«0*i^ #yr*y/u 
7^ K&£u^<o&fi^, tKD^xf/M^r^y 

ny Kvfc«fctf-ta>*fi£^ zKy t^/uy^^i— r 
/^*s±tf if^dcSSSH 1 * if Srftftfflfc 

[0 0 2 9] rrT% "yyJ— fisW&# x ) tf^A^/i^ 



Mtfcf, B*ft^S 4, 3 6 5 (1 9 9 
4) 5, 4 5 0 (1 9 9 4) KiB*cS;h/tV5 

-/u£tt#y t^^T^^-/u^M«M^fir^tgS^ffl 

<0*« 5 ifiSfc & v *T t4»M^ bis 7 y -^ 

^tt^y t^^T^^-zVircorflT^^ew^^H^ 

[0030] tri-e, M^y^^x^ hE»v 

tt, ±ELfc««B^i:i/9y-/i«tt^y bT^T/w 
3— ^tcosi£fc*5^T^i* as i -o-s iB&tc 
-o-s iS^tci^irJSS'J^n^o 

mmoMc^oxi^mmtL^^s i-o-s im^t 

*SK9J»f*ix5C-0-S i»^afi:jS^EU to 

<t 5 i 1" 5 S«F#^JE* ^ RiR-T 5 * i: iiWlX # So 
[0 0 3 1 ] ->5y— /i/^ttsKy \f^/VT^^—^% 

i^n^ K©*ttft»tr=^»|gJC»LT5-2 OS 

4%, J;t)^l<(i8-l5ii%tfc5o 
[0 0 3 2] 4fc, ffik\f-ji'Xmm<Dtf7XlB»WLBE. 
(Tg) ^lOt0T, i9$f^L<^5 c CJ^T^fo5 

i:, fStTKtt, ^y^glI«S, B3^«*-/H4ds 

[0 0 3 3] $e>t. *ISM^*5lt5^5y-/i«tt# 

^yu. 7v ? lfyi^V^;K ir/^>^v?y^/^ 

/K ^y-fey>, T'n ifi/y^y ^-/w^ifoagffi^ 
^tt Kn-l, 3, 5-hy^/W-S- 

huryy, f tv7y ^ f t^y^f 7/- 
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[0 0 3 4] ^ISMIilJStj-a^^y— /u*tt*!> 

[0035] fitTfc* #yft»fcr^yu«ffi*fcf4*E-e 

mmm-r v y £ ^t^m^mm^^xfr^ hr^f 

jafiS:7 0-8 0t:SaiC±#$it, ftK66-70 
i^^^ry hoj8j[SrffiTS"B:4 0-5 StJKfto. 

[0 0 3 6] *»M(^*5(t*>r ^ v na»^- h 

-ffl^^tloo, ^OiI»St UlOOOr 
pm©T 9itSJ-*3tt5tt«* s 4 0-1 5 0 c p s/2 
3t\ iO^K(j:6 0-1 2 0 cps/23ttfc 

SriiS-etSo " T\ lOOOrpm^f DSSi: 

^>i7W-#- NRM- 1 0 Ofc^SrJH^Tjffl 

iret&tt-efciK assiifcnjB^u-hi:, Kiss 
ffi+aR»3-^«wt-s*ixfce[*i*ffifrici ooo 

-1 0 0 0 0 r pmgS^)SPf 9 JfofcSrJKtS r t* 5 

[0 0 3 7] 7t$m<04 i/^y H3S*>— hcO-T> 

{SffiS 1 0 0 ffifi%t^*t L"C 3 — 7 0 fiS%d«ff * L 
<, J;9£?*L<tt5-5 0fifi%T*fo£ o 3Sa%* 



[0 0 3 8] **i4«fllS:±BB<o± 5 vvb* 

H4<^^i&#i&9, lOOOrpm^f OSSKfe 
ita&SSM 0 c p s/2 Stetilcftor t a*HHi: 
LT**f5>ft-5»&3*s*)5 0 :wi9^i:fl fix 

sialic &mm £^3ritc£9&*£fa±£^ 

#i?>r^ ^7^^, ^y/«#yt^;u 

r ^ y ynfc*s £ * * y 
v ^ f± r. *x b * * v/^s^ ^ <d •% mm 

; 4?y ^/^^ y w-k #y ^i^vatai, 
y-^-% s«y T/^y K»iB*ifo 

3 0 fifl%«T, £ 9 #* L < i* 1 0 fifi% WTtc t if 
»5r tas»4 

[0 0 3 9] 4#tC/>S^^p-CffiS ^yfn -/uas-et 
tt, ^^ffi^l 0 01lfi%tC*fLT, 0. l-3Mfi% 

r^y/^^u^v^, ifn/ufcTn y Kv^^irasfc??, 

^7-f^RM-5, ^-f^TT- 
6 15, ^^11-9 3 5, yy-r-^yUTT-O 
50, ^7^^EXP-300, y7^f^QR-7 
0 8, 7 P 7^-7/VRM-8 2 5, 7 P 7 4 v;VRM- 8 7 
0, ^7-f7/VRM-1 0 20, 7 P 7>f^RM-2 0 
20, 77>f^SCT-200, 77^f^SCT- 
2 7 0, ^y^^/^TT- 6 7 8 (£A±, 

[0 0 4 0] *8!8^y^^xy hiS@v-h 
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&%m<omai&b u-n*, mmmm o oa&%{c*ft 

tl~20 Siii%0 s #£ L< , <fc 9 if 5 L< it 5 ~ 1 0 
|pJ±iH\ 2 Ofia%£@;t3J: oVhZt* 

&&m%m} i #j4 w yy-mm t lt©« i 

[0 0 4 1] HE«S/-Hc*5lt 

, S-3911, S-3 9 3 1, S-39 36, S - 
3 9 5 0, S-3 95 1. S-3 9 5 5, S-396 
0, S-39 6 1, S-3966, S-3980 (£A 

[00 4 2] £ ibl-, *^W<0^ V* y hlESV- 

ismi. jg&ai, % 

a. SJPWWjitttSJ, ia*tt*ii»SUJ3J:tffiWt;Hi±#J 

[0 0 4 3] #»Wli:*Slt$£tt*i: LTtt, LBK 

P, NBKP&if©^^:/, GP, PGW, RM 
P, TMP, CTMP, CMP, C G P ft <ST©®«/*/l' 

r\ D I Ptel?<n-&1&/<ji'7\cftm£tiz>*tts</i'7b 
x^^-ay, #«*0iRj±ak *f-*wbffl, sstjW 

= -MS, ha- hi&*if©&X^ #y^ 
f-uy7i'7^u-h 1 # y 7°n f i/y, j^y^u 
jKystxfvufcifoSW, ^SWfcSvJi^SKit: 

*©i£#»Wfc«3SiS«:3i:*T<i>ft^U 
{tfcavhn— ,M-.5B&«n?, v->v*l^y^- % TG 

0~3 0 0g/n 2 -Cfo-5^ % jftlctliSSftafc©-?}** 
[0 0 4 4] *»WK*5ltS-fV^S«BfrS»*±fc 



f4, v-y^Ai/yy-, t&S^JE (TG) 
[0 04 5] *3g^lC*5ft3, -r v^sa^o^xfit* 

il^llii^ii, 1~3 0g/m 2 #$f3:U\ > llfi*5 
btl* V 4 U < 4 < , fclfttf 3 0 g/m 2 4:® 

ttffi £ t T *«ttWJH Srffl v ^ct o it << v 1 gSJl X- 

[004 6] 4*:. i*«csr^*rw ytgmmoRK 
h SrRit * v t , 7^-^^^ if ©Jnas 

[0 04 7] ^wes 04^/2 h ti.. TIE<ofe^, ^ 

CI. Direct Yellow 12, C. I. Direct Yellow 24. C. I. Dire 
ct Yellow 26, C. I. Direct Yellow 44, C. I. Direct Yello 
w 86, C. I. Direct Yellow 98, C. I. Direct Yellow 100, C. 
I. Direct Yellow 142, C. I. Direct red 1, C.I. Direct re 
d 4, CI. Direct red 17. C. I. Direct red 28, C. I. Direct 
red 83, C. I. Direct Orenge 34. C. I. Direct Orenge 3 
9, C. I. Direct Orenge 44, C I. Direct Orenge 46, C. I. Di 
rect Orenge 60, C. I. Direct Violet 47. C. I. Direct Vio 
let 48, C. I. Direct Blue 6, C. I. Direct Blue 22, C. I. Di 
rect Blue 25. C. I. Direct Blue 71, C. I. Direct Blue 8 
6. C. I. Direct Blue 90, C. I. Direct Blue 106, C. I. Direc 
t Blue 199, C. I. Direct Black 17, C. I. Direct Black 1 
9.C. I. Direct Black 32. C. I. Direct Black 51, C.I. Dire 
ct Black 62. C. I. Direct Black 71, C.I. Direct Black 1 
08. C.I. Direct Black 146, C. I. Direct Black 154* if© 
iffS&J&PK C.I. Acid Yellow 11, C.I. Acid Yellow 17. C. 
I. Acid Yellow 23, C.I. Acid Yellow 25, C.I. Acid Yello 
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w 29. CI. Acid Yellow42,C. I.Acid Yellow 49, CI. Acid 
Yellow 61, C I. Acid Yellow 71, C.I. Acid red LC. LA 
cid red 6, CI. Acid red 8, C.I. Acid red 32, CI. Acid 
red 37, CI. Acid red 51, C.I. Acid red 52, C. I. Acid re 
d 80, C. I. Acid red 85, C I. Acid red 87, C I. Acid red 
92, C.I. Acid red 94, CI. Acid red 115, CI. Acid red 1 
80, CI. Acid red 256, CI. Acid red 317, CI. Acid red 
315, CI. Acid Orenge 7, CI. Acid Orenge 19, C I. Acid 
Violet 49, C I.Acid Blue 9, CI. Acid Blue 22, C I.Ac 
id Blue 40, C. I.Acid Blue 59, CI. Acid Blue 93, C I. A 
cid Blue 102, C.I. Acid Blue 104, CI. Acid Blue 113, 
CI. Acid Blue 117, CI. Acid Blue 120, CI. Acid Blue 
167, C I.Acid Blue 229, CI. Acid Blue 234, CI. Acid B 
lue 254, C I. Acid Black 2, C. I. Acid Black 7, C. I. Acid 
Black 24, C.I. Acid Black 26, C.I. Acid Black 31, C.I. 
Acid Black 52, CI. Acid Black 63, C.I. Acid Black 11 
2, CI. Acid Black 118 4<Sf^BHtSfeJPK ,J tOffi^ttt 

[0 0 4 8] sfy?<Di&mtLX\*, ^itfTfcigtto 

A\ t e r t -y^/l^T/^^— /K >f y/f/W^- 

Dt°i/y^y ^-;^^y7Mi/y^y ^-a- 
i/y^ya-yv, h y ^^i/>-^y ^— ;k i, 2, 6 

d5 2~6iB^r^*^>'^y a-s ; ^y 1? y :a ^ 
[oo4 9j ±iao*»tt*«Msaioq3^t), wks^ 

;/y Z3— ^f;i/x-- tvK h U ^u^y 

[oo5oj ^v^^t^s^a-tote^asjtefflit l 

Ttt, fc'itf, PHIfffi, &a$t£fflL BMkBSJkJH. 

[00 5 1] 



*»MttrHfeo0Stia^*ix5fcW"ett4i/\ * 
fc, HiS^Jtcio^T^-r rgcj ^iu? ro/ 0 j ^ 

[0 0 5 2] *ffl«*3j;t;H:«ffi|(04-f v^^y hS2 

#^^v?3iy hEft*>- Mc, >fy?v?iy^!)y 
^ — (EPSON®, MJ-7 0 0V2C) T^5y? 

1 :f^«j4S£#fc#£U *L<BttW>fiRfr»fe 
[0 0 5 3] ®>f ^fiMSMt 

* — (EPSONR MJ-7 0 0V2C) X^Vs? 
v<o^*»#»1-5±5fcBtti:U B^ffl^WoSS 

H5o +»35c^v^«iR*ftSr^TLfc>r^^^xy hE 
*"C*fcj^ B*fiBteH:»»L4V\ 

2 : wt% bms»#**a»ttfc. 

1 :«t*#**5B<, B«fiK^ffiTttiKlte>ixftv\ 
[0 0 5 4] @Ks> h«#«*K 

#>fy^v?xyhBft>'-hi: % ^y^^x^h7yy 

* — (EPSON®, MJ-7 0 0V2C) -Z-fyyt 
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(54) [Title of the Invention] INK JET RECORDING SHEET 

(57) [Abstract] 

[Object] 

To provide the ink jet recording sheet of high quality 
exhibiting improved unevenness of printing, dot form, water 
resistance and film strength of the ink receiving layer and is 
excellent in curling property. 
[Constitution] 

The vinyl acetate resin emulsified by the specific 
protective colloid is used as a binder resin in the ink receiving 
layer comprising the inorganic pigment and the binder resin. 
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[Patent Claims]. 
[Claim 1] 

An ink jet recording sheet having an ink receiving layer 
comprising mainly an inorganic pigment and a binder resin on 
at least one side of a substrate, in which said binder resin is 
vinyl acetate resin emulsified by a silanol modified polyvinyl 
alcohol. 
[Claim 2] 

The ink jet recording sheet in accordance with Claim 1, 
in which the glass transition temperature (Tg) of said vinyl 
acetate resin is 10 degrees C or below. 
[Claim 3] 

The ink jet recording sheet in accordance with Claim 2, 
in which said vinyl acetate resin contains ethylene as a 
copolymerizing component. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 

The invention relates to an ink jet recording sheet, in 
particularly, to a high quality ink jet recording sheet 
improved in print unevenness and exhibiting excellent ink 
absorbability, dotted form, water resistance, the coating 
strength of an ink receiving layer, curl after printing. 
[0002] 
[Prior Art] 

The ink jet recording system, which perform record of 
images and characters by blowing microsized ink drops and 
adhering thereof to an ink jet recording sheet such as papers 
operated by several principles, for example, deflection system, 
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cavity system, thermo-jet system, bubble jet system, thermal 
ink jet system, slit jet system and spark jet system, has been 
widespread fast in a variety of applications as a recording 
device for several graphics including kanji characters and 
color images since the system provides many advantages such 
as being high speed, low noise, easy to be multiple colored, 
greatly flexible in recording patterns, in no need of 
development and fixing. 
[0003] 

Further, the images formed by the ink jet system using 
multiple color inks respectively containing each of coloring 
agents such as yellow, magenta, cyan and black can be 
desired recording images as compared favorably with process 
printing by lithography or prints by color photo system as 
well as can be provided in lower cost than those obtained by 
developing with silver halide photography in applications 
where less prints are required. Now, the ink jet system is 
being applying in wider range of use to full color imaging. 
[0004] 

For ink jet recording sheets used in the ink jet 
recording system, energized developments have been made in 
several areas such as ink jet recording devices, structures of 
color agents and ink compositions such that plane papers 
such as bond papers and coated papers applied to normal 
printing or writing. 
[0005] 

However, much higher abilities have been desired to the 
ink jet recording sheets accompanied by the improvements of 
the performances or the expansion of the applications of the 
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ink jet recording device, for example, high speed, high 
resolution or full color. In other words, for ink jet recording 
sheets, it is needed to suffice requirements of, for example, 
high density of printing dot, bright and vivid tones of colors, 
rapid absorption of inks to prevent inks to run or smear even 
if the printed dots are overlapped one another, diffusion In 
the lateral direction of the printed dots which is not greater 
than required, ink dots being in the form of approximately 
perfect circle and having smooth outer edges rather than 
being blurred, high whiteness to provide greater contrast with 
the ink dots. 
[0006] 

Conventionally, in order to satisfy those requirements, 
it has been proposed to apply , or fill various inorganic 
pigments together with binder resins, if desired, to or into the 
surface of a paper. For example, it is disclosed to use 
synthetic amorphous silica or salts thereof, or mixtures 
thereof as an inorganic pigment (Japanese Patent Application 
unexamined publication No. S57- 157,785), or to contain 
porous cationic hydrated aluminum oxides (Japanese Patent 
Application unexamined publication No. S60- 232,990). In 
the prior art, the ink jet recording sheets that contain the 
synthetic amorphous silica having a large specific surface 
area by BET or the cationic hydrated aluminum oxides of 
cationic colloidal particles as described in Japanese Patent 
Application unexamined publication No. S60-204,390 or 
Japanese Patent Application unexamined publication No. H02- 
198,889 is advantageous to high printing densities and 
excellent coloration of pigments. 
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[0007] 

Typical ink receiving layer includes an inorganic 
pigment as described in above, a binder resin for adhere the 
pigment, a cationic fixative for pigment and various, additives. 
Examples of the binder resin include water soluble resins such 
as polyvinyl alcohol, starches and cellulose as disclosed in, 
for example, Japanese Patent Application unexamined 
publication No. S55- 51,583 or Japanese Patent Application 
unexamined publication No. S60- 171,143. Although these 
binder resins are relatively excellent in adhesiveness of the 
inorganic pigments and ink absorbability, which tends to 
cause problems such as ink overflow when the printed image 
portion is contacted with water or left for a long term in a 
high humid conditions since the binder resin itself is water 
soluble. 
[0008] 

To solve these problems, it has been proposed, other 
than the means by using highly polymerized water soluble 
resins, to improve water resistance of the water soluble 
resins by cross linking thereof with a cross linking agent as 
discussed, for example, in Japanese Patent Application 
unexamined publication No. S62- 242,578, Japanese Patent 
Application unexamined publication No. S62- 268,682, 
Japanese Patent Application unexamined publication No. S62- 
278,080, Japanese Patent Application unexamined publication 
No. S63- 176,172, and Japanese Patent Application 
unexamined publication No. S63- 176,174. 
[0009] 

However, these means in above can not provide 
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sufficient water resistance and the resulting paper thereof 
causes different problems of poor keeping ability with time 
such as lower ink receiving ability or discolored to be yellow 
in the white portion as well as intensively curled after 
printing since such a water resistance obtainable by these 
means using cross linking. In particular, recent great 
developments in the ink jet recording technology can provide 
outputs producing images in high resolution, while the 
amount of applied ink to a unit area of an ink jet recording 
sheet are extremely increased with such developments. Thus, 
the absorbability of the ink must be conducted not only to the 
ink receiving layer but also its substrate to accommodate 
such an increased ink under present circumstances. In case 
of the substrate is of such a paper that is manufactured by 
cellulose fibers, an ink can be spread into the paper by the 
water in the ink solvent penetrated into the paper to break 
hydrogen bonds between adjacent cellulose fibers, while the 
ink is difficult to spread into the ink receiving layer provided 
on the substrate because it is cross linked by a cross linking 
agent. Therefore, such an ink jet recording sheet 
disadvantageously tends to cause to be curl with the inside of 
the ink receiving layer. 
[0010] 

In the addition, an ink jet recording sheet using a water 
soluble resin as its binder often causes unevenness of the 
printed ink when the printing is made to fill in a wide range of 
an area. In the application in which an images having high 
resolution more than 300 dpi, even a certain amount of such 
unevenness significantly deteriorates the quality of the 
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images which can not satisfy the market needs. 
[0011] 

[Problems to be Solved by the Invention] 

Accordingly, the object of the invention is to provide an 
ink jet recording sheet of high qualities exhibiting an 
excellent absorbability for inks, dot form, water resistance, 
coating strength of the ink receiving layer, curling resistance 
after printing. 
[0012] 

[Means for Solving the Problems] 

The present inventors have studied uppermost to the 
problems of ink jet recording sheets in above and found that, 
in the ink receiving layer when using only a water soluble 
resin such as polyvinyl alcohol as a binder resin, the water 
soluble resin tends to migrate to distribute much more in 
close to the surface of the ink receiving layer than into the 
layer when the application thereof, resulting in non-uniform 
ink absorbability provided which can cause unevenness of 
printing or the degradation of dot forms. 
[0013] 

When the water soluble resin is used as a binder resin, 
it is preferable to employ a resin having a higher 
polymerization degree as much as possible to improve the 
coating strength, water resistance and the like of the ink 
receiving layer. Although, this highly polymerized resin is 
much better to be hard to migrate, the ink receiving layer 
coating solution using such a resin is generally extremely 
high viscosity and it is difficult to remove bubbles therefrom 
as well as causing levering performance to be lowered and the 



7 



coating of the ink receiving layer to be more worse. To lower 
the viscosity of the coating solution to increase the 
manufacturing efficiency in this case, the migration of the 
resin can readijy be conducted. Further, the water resistance 
as required could never be attained even though the highly 
polymerized water soluble resin. 
[0014] 

In the addition, it is proposed to cross link water 
soluble resins represented by polyvinyl alcohol with the use of 
a variety of cross linking agents disclosed in, for example, 
Japanese Patent Unexamined Publication No. S62- 242,578, 
Japanese Patent Unexamined Publication No. S62- 268,682, 
Japanese Patent Unexamined Publication No. S62- 
Japanese Patent Unexamined Publication No. S63- 176,172. 
However, the resulting products by such a method for 
improving water resistance by cross linking a water soluble 
resin can cause problems such as the deterioration in the ink 
receiving performance as elapsed time, the promotion of 
yellow of white parts (non printed parts), or the occurrence of 
curling after printing. 
[0015] 

On the contrarily, the present inventors have found that 
when a vinyl acetate emulsion comprising the specific 
protective colloid is employed as a binder resin, the printing 
evenness can be improved, obtaining the excellent ink jet 
recording sheet in the ink absorbability and dot form because 
the migration of the emulsion is not occurred much. Further, 
sufficient water resistance and coating strength are also 
attained by using the binder resin. 
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[0016] 

In this description, the ink jet recording sheet excellent 
in the ink absorbability represents that the ink jet recording 
sheet has sufficient ink absorbing volume and fast ink 
absorbing rate. Particularly, in the ink absorbing rate, the 
ink is essential to be affinity with the ink receiving layer and 
for the conventional water soluble inks, highly hydrophilic ink 
receiving layers are preferred. On. the other hand, the water 
resistance of the ink receiving layer is basically improved by 
making the ink receiving layer hydrophobic. Therefore, it has 
been difficult to attain the ink absorbability being consistent 
with the water resistance. 
[0017] 

That is, the ink jet recording sheet in accordance with 
the present invention comprising a substrate provided with an 
ink receiving layer mainly including an inorganic pigment and 
a binder resin on at least one side of the substrate, in which 
the binder resin is a vinyl acetate resin emulsified with a 
silanol modified polyvinyl alcohol. 
[0018] 

Further, the ink jet recording sheet in accordance with 
the invention has a glass transfer temperature (Tg) is 10 
degrees C or below. 
[0019] 

Moreover, the ink jet recording sheet in accordance with 
the invention in which the vinyl acetate resin contains 
ethylene as a copolymer component. 
[0020] 

[Embodiment of the Invention] 
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The ink jet sheet of the invention will now be described 
in below. The inorganic pigments comprising the ink 
receiving layer of the ink jet recording sheet of the invention 
has a specific surface area of 100 m 2 / g (measured by BET 
method), more preferably, 150 m 2 / g. By using the 
inorganic pigment having such a specific surface area, higher 
density of the printing and coloring can be developed. When 
the BET specific surface area of the inorganic pigment is less 
than 100 m 2 / g, sufficient density of the printing and 
coloring can not be achieved. 
[0021] 

For the inorganic pigment, any white pigments that are 
well known in the art can be used by itself or mixing one or 
more thereof. For example, examples of them include 
precipitated calcium carbonate light, calcium carbonate heavy, 
kaolin, talc, calcium sulfate, barium sulfate, titanium dioxide, 
zinc oxide, zinc sulfide, zinc carbonate, satin white, aluminum 
silicate, silious earth, calcium silicate, magnesium silicate, 
synthetic amorphous silica, colloidal silica, colloidal alumina, 
pseudo boehmaite, aluminum hydrate, alumina, lithopone, 
zeolite, hydrated halloysite, and magnesium hydrate. 
[0022] 

In the ink jet recording sheet in accordance with the 
present invention, the synthetic amorphous silica among the 
inorganic pigments in above is preferably employed. By 
employing such synthetic amorphous* silica, the ink jet 
recording sheets exhibiting an excellent printing density, ink 
absorbability, vividness of the printed images. The synthetic 
amorphous silica is fine porous and amorphous fine particles 
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in which three dimensional structure of Si0 2 is formed by 
gelation with silicid acid as disclosed in Japanese Patent 
Unexamined Publication No. S57- 15,778, Japanese Patent 
Unexamined Publication No. S61- 141,684, Japanese Patent 
Unexamined Publication N0.S6I- 230,979, and Japanese 
Patent Unexamined Publication No. S62- 292,476. 
Representative range of the physical properties thereof 
include about 10 nm to 20 u m of average particle size, about 
90 or more of brightness by Hunter, and about 10 to 2,000 
angstroms of pore size. 
[0023] 

The synthetic amorphous silica in above is commercially 
available and preferably used. For example, MIZUKASIL 
(trademark) P-526, MIZUKASIL P-801, MIZUKASIL NP-8, 
MIZUKASIL P-802, MIZUKASIL P-802Y, MIZUKASIL C-212, 
MIZUKASIL P-73, MIZUKASIL P-78A, MIZUKASIL P-78D, 
MIZUKASIL P-78F, MIZUKASIL P-87, MIZUKASIL P-705, 
MIZUKASIL P-707, MIZUKASIL P-707d, MIZUKASIL P-709, 
MIZUKASIL C-402, MIZUKASIL C-484 (all manufactured by 
Mizusawa Industrial Chemicals, Ltd.); TOKUSIL (trademark) U, 
TOKUSIL UR, TOKUSIL GU, TOKUSIL AL-1, TOKUSIL GU-N, 
TOKUSIL N, TOKUSIL NR, TOKUSIL PR, SOREX, FINESIL E-50, 
FINESIL T-32, FINESIL X-37, FINESIL X-70, FINESIL RX-70, 
FINESIL A, FINESIL B (all manufactured by Tokuyama 
Corporation); CARPREX (trademark) FPS-101, CARPREX CS-7, 
CARPREX 80, CARPREX XR, CARPREX 67 (all manufactured by 
Shionogi & Co., Ltd.); and THYROID 63, THYROID 65, 
THYROID 77, THYROID 74, THYROID 79, THYROID 404, 
THYROID 620, THYROID 800, THYROID 150, THYROID 244, 
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THYROID 266 (all manufactured by Fuji Serial Chemicals) 
[0024] 

To the ink receiving layer in accordance with the 
invention, cationic colloidal particles may be added together 
with the inorganic pigments in above. The cationic colloidal 
particles are suspended and dispersed in water to form 
colloids and the surfaces thereof are positively charged. 
Examples of those particles include alumina sol and colloidal 
alumina such as boehmaite, pseudo boehmaite, and alumina 
coated colloidal silica particles, as disclosed in Japanese 
Examined Patent Publication S47- 26,959. 
[0025] 

In the ink receiving layer of the ink jet recording sheet 
in accordance with the invention, for binder resins to adhere 
the inorganic pigment in above, a vinyl acetate resin 
emulsified with silanol modified polyvinyl alcohol is preferably 
employed in order to prevent the binder resin to unevenly 
distributed near the surface of the ink receiving layer because 
of the migration of the binder resin. The vinyl acetate resins 
include polyvinyl acetate resin essentially consisting of vinyl 
acetate or, further, a copolymer of vinyl acetate resin, for 
example, which is derived by copolymerizing a vinyl acetate 
monomer with one or more of copolymerizing components 
represented by vinyl acetate such as vinyl propionate, vinyl 
butyrate, vinyl stearate, higher tertiary vinyl ester (Veo Va), 
vinyl chloride, and vinyl bromide; unsaturated ester 
carbonates such as methyl methacrylate, butyl methacrylate, 
methyl acrylate, ethyl acrylate, butyl acrylate, 2 ethyl hexyl 
acrylate, octyl maleate, butyl fumarate, octyl fumarate, 
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giycidyl methacrylate, glycidyl acrylate, hydroxyethyl 
methacrylate, hydroxyethyl acrylate, hydroxypropyl 
methacrylate, hydroxypropyl acrylate, dimethylaminoethyl 
methacrylate, dimethylaminoethyl acrylate, ethylene glycol 
dimethacrylate ester, ethylene glycol diacrylate ester, 
polyethylene glycol dimethacrylate ester, and polyethylene 
glycol diacrylate ester; unsaturated carboxylic acid amide 
(carboxyamide) such as acrylamide, methacrylamide, methylol 
acrylamide, and butoxy methylol acrylamide; unsaturated 
nitriles such as acrylnitrile; unsaturated carbonates such as 
acrylates.methyacrylates, mareates, fumarates, itaconic acid, 
mareate acidic ester, fumarate acidic ester, and itaconic acid 
acidic ester; allyl compounds such as allyl acetate, allyl 
glycidyl . ether, allyl methacrylate, allyl acrylate, and diallyl 
itaconate; nitrogen containing compounds such as vinyl 
pyridine, and vinyl imidazol; unsaturated sulfonates such as 
vinyl sulfonates) and styrene sulfonates; hydrocarbons such 
as ethylene, propylene, hexene, octene, styrene, vinyltluene, 
and butadiene. 
[0026] 

These resins are emulsified with a protective colloid and 
the preferred protective colloid is silanol modified polyvinyl 
alcohol. The silanol modified polyvinyl alcohol may be 
synthetically prepared in a conventional method as disclosed 
in, for example, Die Angewandte Makromolekulare chemie 81, 
137 (1979) comprising steps of copolymerizing vinyl methoxy 
silane with vinyl acetate in methanol and saponifying the 
vinyl acetate with methanolysis in the presence of sodium 
hydroxide as a catalyst to provide the objective polymer. For 
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the silanol modified polyvinyl alcohol, that having 85 % or 
above of saponification value, about 500 to 2,000 of degree 
of polymerization and 0.05 to 3 molar % of the content of the 
slanol groups in the molecular as a monomer unit is preferred. 
The commercially available silanol modified polyvinyl alcohol 
may suitably be used. Examples thereof include . R-1130, 
R-2105, R-2130 (manufactured by Kuraray Co., Ltd.). 
[0027] 

When the vinyl acetate resin is emulsion polymerized, 
any polyvinyl alcohols or modified polyvinyl alcohols other 
than silanol modified polyvinyl alcohol may be used in 
combination therewith as long as those alcohols does not 
hinder the object of the invention. Examples of modified 
polyvinyl alcohols include copolymers of a vinyl alcohol 
monomer with a monomer including carboxyl groups, cationic 
groups and thiol groups, block polymers formed by 
polymeirizing polyvinyl alcohols of any degree of 
polymerization with polymers such as a polyacrylate and 
polyacrylamide, and polymers formed by graft polymerizing 
functional monomers to the polyvinyl, alcohol. The 
commercially available modified polyvinyl alcohols may 
preferably used. One example thereof includes KL-118, 
KL-318, KL-506, KL-118, and KL-618 (carboxyl group modified 
polyvinyl alcohol; manufactured by Kuraray Co., Ltd.); C-118, 
C-506, C-381, and CM-318 (cationic group modified polyvinyl 
alcohol; manufactured by Kuraray Co., Ltd.); MP-103, and 
MP-203 (one terminal paraffin modified polyvinyl alcohol; 
manufactured by Kuraray Co., Ltd.); M-115 and M-207 
(terminal thiol modified polyvinyl alcohol; manufactured by 
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Kuraray Co., Ltd.)- 
[0028] 

Optionally, any one of the following components may be 
used in combination therewith as an emulsifier in the range 
where the inventive effect is not hindered: nonionic 
surfactants such as polyoxyethylene alkylether, 
polyoxyethylene alkylphenol ether, polyoxyethylene sorbitan 
monoalkylate, and ethyleneoxide/ propyleneoxide block 
copolymer; anionic surfactants such as alkyl sulfate, 
polyoxyethylene aikyiphenyl ether sulfate, alkylallyl 
sulphonates, alkylsulphonate, polyoxyethylene 

alkylsulphonate, dialkylsulfosuccinate, and alkylallyl polyether 
sulphonate; cationic surfactants such as quaternary 
ammonium salts such as trimethyl monododecylammonium 
bromide or cationic surfactants or phosphonium salts; 
polysaccharides such as hydroexyethyl cellulose, starch, 
caroxymethyl cellulose, gum Arabic, puliuran, and xanthan 
gum; synthetic polymers such as polyacrylates and their 
copolymers, polyacrylamides and their, copolymers, 
copolymers of hydroxyethyl methacrylates, mareate 
copolymers; polyvinyl pyrolidones and their copolymers, and 
polyvinyl methylether and their copolymers. 
[0029] 

When the vinyl acetate resins emulsified only with 
polyvinyl alcohols other than the silanol modified polyvinyl 
alcohol or other modified polyvinyl alcohols, anionic, cationic 
or nonionic surfactants is used, migration tends to be 
occurred and the water resistance and the coating strength of 
the ink receiving layer are significantly deteriorated. Though 
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the reason remains uncertain, it can be assumed that it is the 
result of the unique interaction between silanoi groups and 
the inorganic pigments as described in, for example, The 
Bulletin of the Chemical Society of Japan 4,365 (1994), or 
5,450 (1994). That is, for example, in the coating layer is 
comprised of a typical polyvinyl alcohol and an inorganic 
pigment, silica particles can be aggregated and nonuniformly 
dispersed, and the migration of the polyvinyl alcohol of which 
the interaction with the inorganic pigment is week is 
promoted, which can lead the generation of unevenness of 
printing as well as unevenness of dot form. On the contrary, 
the silanoi modified polyvinyl alcohol has a strong interaction 
with the inorganic pigments to control the aggregation of the 
inorganic pigments to be uniform, as well as, the migration is 
not be occurred because the inorganic pigments and the 
silanoi modified polyvinyl alcohol are reacted to strongly fix 
each other during the evaporation of the solvent such as 
water. 
[0030] 

By using the ink jet recording sheet in accordance with 
the invention, curling after printing is also improved. It is 
presumed that the improvement of the curling is achieved by 
Si-O-Si bond and C-O-C bond generated by the reaction of the 
inorganic pigments with the silanoi modified polyvinyl 
alcohols. That is, it is supposed that the stress of the 
substrate that tends to be extended is absorbed by mixed 
Si-O-Si bond that is not changed by the water of the ink 
solvent and C-O-Si bond that is easily cut with the same 
water are appropriately present combined with the effect by 
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containing the flexible vinyl acetate resin. 
[0031] 

The amount of the protective colloid is 5 to 20 % by 
weight, more preferably, 8 to 15 % by weight based on the 
vinyl acetate resin when the silanol modified polyvinyl alcohol 
is employed as a protective colloid to emulsify the vinyl 
acetate resin. 
[0032] 

When the glass transition temperature (Tg) of the vinyl 
acetate resin is 10 degrees C or below, preferably, 5 degrees 
C or below, the water resistance, the coating strength of the 
ink receiving layer and the curling after printing are more 
improved. To lower the Tg of the resin, it is preferred to 
copolymerize vinyl acetate with another copolymerizing 
components as described in above. Ethylene is particularly 
preferable component as another copolymerizing component, 
thus, it is the most preferable to copolymerize vinyl acetate 
with ethylene. 
[0033] 

To the vinyl acetate resin emulsified with the silanol 
modified polyvinyl alcohol in accordance with the invention, 
plasticizers such as dibutyl phthalate, acetyl citric tributyl, 
diisobutyl adipate, dibutyl sebacate; solvents such as xylol, 
carbitol, cellosolve, benzyl alcohol, butyl carbitol acetate; 
freezing and thawing stabilizers such as ethylene glycol, 
diethylene glycol, glycerol, and propylene glycol; antiseptic 
agents such as hexahydro-l,3,5-triethyl-S-triazine, 
thiocyanomethyl-thiobenzothiazol, and 2-(4-triazolyl) 
benziimidazol may be added, if desired. 



17 



[0034] 

The vinyl acetate resin emulsified with the silanol 
modified polyvinyl alcohol of the invention may be prepared 
by the conventional emulsion polymerizing method. The 
polymerization in non aqueous system is not preferred in 
consideration of safety, productivity and the like, and an 
emulsion polymerization in aqueous system is normally 
performed. An initiator to be added at the emulsion 
polymerization, for example, peroxides such as potassium 
persulfate, ammonium persulfate, and hydrogen peroxide is 
used. When hydrogen peroxide is used, a reducing substance 
such as tartaric acid, citric acid, glucose aldehyde, and 
albinose may be used in combination therewith. The initiator 
such as benzoyl peroxide, and azo-bis isobutyl nitrile may be 
used in combination with a water soluble initiator by 
dissolving into monomers. The kind of the additives and the 
amount thereof may be appropriately changed depending on 
the copolymerization components or the protective colloids. 
[0035] 

One specific example of the method for producing the 
polyvinyl acetate resin or a copolymer of the polyvinyl acetate 
and copolymerizing components compolymerizable in normal 
pressure will be explained in below. An aqueous solution of 
silanol modified polyvinyl alcohol as a protective colloid is put 
into an emulsion polymerization bath equipped with an 
agitation system, a reflux condenser, a thermometer, a raw 
material inlet, and a product outlet and started to agitate. 
The initiator, a polymerization promoter such as 
sodium .bicarbonate and a regulator such as acetaldehyde are 
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added and the agitation is continued. Next, the temperature 
of the jacket of the bath is raised up to around 70 to 80n 
degrees C and the inner temperature of the bath is raised to 
66 to 70 degrees. C ajter vinyl acetate is gradually added 
thereto to sufficiently emulsify and the polymerization is 
started. - The temperature of the jacket is lowered to 40 to 50 
degrees C after reflux is started and maintained. The 
temperature of the jacket is raised up to 80 to 85 degrees C 
after the reflux becomes moderate to complete the 
polymerization. The agitation is stopped after the 
temperature of the jacket is lowered and the inner 
temperature is reached to around 25 degrees C and the 
content is taken out. 
[0036] 

The migration of the binder resin can sufficiently be 
prevented when the ink receiving layer of the ink jet 
recording sheet in accordance with the invention comprises of 
the inorganic pigments and the binder resin in above as well 
as the viscosity at 1,000 rpm of the rate of shear thereof is 
40 to 150 cps/ 23 degrees C, preferably, 60 to 120 cps/ 23 
degrees C. The viscosity of the rate of shear of 1,000 rpm 
means a value determined by the use of, for example, High 
Share Rheometer NRM-100, manufactured by Nihon Kiki 
Rheology Corporation, in which a high stress of shear around 
1,000 to 10,000 rpm can be applied to an objective solution 
between a fixed circular plate and a rotating corn at a high 
speed. 
[0037] 

The addition amount of the binder resin to the ink 
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receiving layer of the ink jet recording sheet in accordance 
with the invention is 3 to 70 % by weight based on 100 % by 
weight of the inorganic pigment, preferably, 5 to 50 % by 
weight. When the amount thereof is less than 3 % by weight, 
the coating strength of the ink receiving layer is poor, while 
when it is more than 70 % by weight, the ink absorbability is 
defect and the ink tends to be flood depending on the type of 
the ink jet recording apparatus. 
[0038] 

Conventionally, the water soluble resin as described in 
above is replaced with an emulsion resin, the solution is of 
higher thixotropy, therefore, it may be difficult to maintain 
the viscosity thereof of 40 cps / 23 degrees C or above at the 
rate of shear of 1,000 rpm. In such a case, the viscosity can 
be improved by increasing the concentration of the solid 
content of the coating solution, as well as the addition, in 
combination therewith, of, for example, polyvinyl alcohol, 
silanol modified polyvinyl alcohol, vinyl acetate, starch oxide, 
etherified starch, cellulose derivatives such as carboxymethyl 
cellulose and hydroxyethyl cellulose, casin, soy bean protein, 
and silyl modified polyvinyl alcohols; conjugate diene 
copolymer latexes, such as maleic anhydride resin, 
styrene-butadien copolymer, acrylic polymer latexes such as a 
polymer or copolymer of acrylic esters and methacrylic esters, 
and a polymer or copolymer of acrylic acids and methacrylic 
acids; or functional group modified polymer latexes by a 
functional group containing monomer such as carboxyl group 
in each of polymers in above; aqueous adhesives of 
thermosetting synthetic resins such as melamine resin, urea 
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resin; synthetic resin adhesives such as polymethyl 
methacrylate, polyurethane resin, unsaturated polyether resin, 
vinyl chloride-vinyl acetate copolymer, polyvinyl butyral, 
alkyd resin. However, the smaller amount of the addition, is 
desired and the amount should be 30.% by weight or less 
based on 100 % by weight of the inorganic pigment, more 
preferably, 10 % by weight or less. 
[0030] 

An. associated type rheology modifier that can control 
the viscosity in the small amount may preferably be used. 
The amount of the associated type rheology modifier is about 
0.1 to 3 % by weight based on 100 % by weight of the 
inorganic pigment. There are urethane, acrylic, 

acrylurethane, vinyl pyrolidone resins and commercially 
available resins may suitably used. Examples thereof include 
PRIMAL (trademark) RM-4, PRIMAL RM-5, PRIMAL 55-615, 
PRIMAL TT-935, PRIMAL TT-950, PRIMAL EXP-300, PRIMAL 
QR-708, PRIMAL RM-825, PRIMAL RM-870, PRIMAL RM-1020, 
PRIMAL RM-2020, PRIMAL SCT-200, PRIMAL SCT-270, PRIMAL 
TT-678 (all manufactured by Rohm and Haas Company). 
[0040] 

It is preferred to add a cationic pigment fixer in order 
to improve the fixing ability of the ink pigments. The 
conventional water soluble cationic resin may suitably used as 
the cationic pigment fixer. The addition amount of the 
cationic pigment fixer is 1 to 20 % by weight, preferably, 5 to 
10 % by weight based on 100 % by weight of the inorganic 
pigment. The amount of the cationic pigment fixer is less 
than 1 % by weight, the fixing ability of the ink pigments can 
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not be improved, while when it is over 20 % by weight, the 
cationic pigment fixer itself plays a roll of a binder resin to 
hinder the ink absorbability and cause the migration which 
leads unevenness of printing and the water resistance is 
deteriorated. 
[0041] 

The cationic pigment fixer for the ink jet recording 
sheet of the invention is preferred to be in an emulsion form. 
Preferred emulsions include a copolymer of a hydrophobic 
component such as urethane, acrylic, acrylurethane 
components with a hydrophilic cationic component and 
commercially available such copolymers, for example, S-3991, 
S-3931, S-3936, S-3950, S-3951, S-3955, S-3960, S-3961, 
S-3966 and S-3980 (manufactured by Sumitomo Chemical Co., 
Ltd.) may suitably be used. 
[0042] 

In the ink jet recording sheet, a pigment dispersing 
agent, an antifoaming agent, a foaming prevent agent, a mold 
release agent, a foaming agent, a penetrating agent, a 
coloring dye, a coloring pigment, a fluorescent whitener, an 
ultraviolet absorber, an antiseptic agent, a fungicide, a water 
resistance agent, a paper strengthener for humidity, a paper 
strengthener for dry, and an antioxidant may appropriately 
added to the ink receiving layer. 
[0043] 

The substrate in the invention includes base papers 
prepared by a wood pulp represented by chemical pulps such 
as LBKP and NBKP, mechanical pulps such as GP, PGW, RMP, 
TMP, CTMP, CMP and CGP or waste paper pulps such as DIP 
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with a mixture of a conventional pigment as a main 
component, a binder and one of additives such as sizing agent, 
fixer, yield enhancement agent, cationic agent, paper 
strength enhancer with the use of any apparatuses such as 
Fourdrinier paper machine, a cylinder paper machine, twin 
wired paper machine; base papers provided with size press 
coating layer or anchor coating layer of starch or polyvinyl 
alcohol, and coated papers such as art paper, coat paper, cast 
coat paper obtained by providing a coating layer over the 
base papers just in above; biaxial oriented synthetic resin 
films modified to be transparence, translucent or opaque such 
as polyethylene terephthalate, polypropylene, polyethylene 
and polyester; and synthetic resin films that has been 
subjected to processes such as corona discharge process and 
under coating. Those base papers, coated papers or films 
may be provided with the coating layer in accordance with the 
invention as they are, or subjected to a calendar such as 
machine calendar, TG calendar and soft calendar in order to 
control the flatness. The basic weight of the substrate is 
normally 40 to 300 g/ m 2 but is not limited to them. 
[0044] 

For method for applying the ink receiving layer onto the 
substrate in the invention, the ink receiving layer may be 
applied to the substrate with a hydrophilic organic solvent 
such as alcohol or a mixture thereof with the use of, for 
example, any of apparatuses such as an air knife coater, a 
curtain coater, a die coater, a blade coater, a gate roll coater, 
a bar coater, a rod coater, a roll coater, a bill blade coater, a 
short dwell coater, and a size press in the art. After the 
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application of the ink receiving layer, smoothing process can 
be performed by the use of any calendar such as the machine 
calendar, the temperature gradient (TG) calendar, -a super 
calendar and the soft calendar. 
[0045] 

The coating amount of the ink receiving layer in 
accordance with the invention is not specifically limited but is 
preferred to be 1 to 30 g/ m 2 . When the coating amount is 
less than 1 g/ m 2 , it is not preferable because sufficient 
printing density and ink absorbability can not be achieved. 
While, when the coating amount is over 30 g/ m 2 , curling of 
the ink jet recording sheet is deteriorated and is not desired. 
The ink receiving layer may be formed by applying several 
times of a certain amount of the coating. In particular, when 
the ink receiving layer is formed by applying the coating 
multiple times, the ink jet recording sheet of the invention 
can provide printed images of high quality even though the 
ink receiving layer is comprised of the water soluble resin as 
a binder resin can provide significantly deteriorated 
unevenness of printing because of the migration of the binder 
resin in the art. 
[0046] 

A back coat layer may be provided onto the other 
surface of the substrate against the ink receiving layer in 
order to apply suitability for curling. In that case, tabular 
pigments or hydrated halloysite are preferred. In case of no 
back coat layer, the straightening the curling may be 
achieved by spraying water vapor with a humidifier such as 
Fludex. 
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[0047] 

In the present invention, inks are recording 
solutions comprising the following pigments, solvents and 
other additives. Examples of pigments which are excellent in 
coloring, vividness, stabilities and the like include direct dyes 
such as C.I. Direct Yellow 12, C.I. Direct Yellow 24, C.I. 
Direct Yellow 26, C.I. Direct Yellow 44, C.I. Direct Yellow 86, 
C.I. Direct- Yellow 98, C.I. Direct Yellow 100, C.I. Direct 
Yellow 142, C.I. Direct red 1, C.I. Direct red 4, C.I. Direct red 
17, C.I. Direct red 28, C.I. Direct red 83, C.I. Direct Orange 
34, C.I. Direct Orange 39, C.I. Direct Orange 44, C.I. Direct 
Orange 46, C.I. Direct Orange 60, C.I. Direct Violet 47, C.I. 
Direct Violet 48, C.I. Direct Blue 6, C.I. Direct Blue 22, C.I. 
Direct Blue 25, C.I. Direct Blue 71, C.I. Direct Blue 86, C.I. 
Direct Blue 90, C.I. Direct Blue 106, C.I. Direct Blue 199, C.I. 
Direct Black 17, C.I. Direct Black 19, C.I. Direct Black 32, C.I. 
Direct Black 51, C.I. Direct Black 62, C.I. Direct Black 71, C.I. 
Direct Black 108, C.I. Direct Black 146, C.I. Direct Black 154; 
acid dyes such as C.I. Acid Yellow 11, C.I. Acid Yeilow 17, C.I. 
Acid Yellow 23, C.I. Acid Yellow 25, C.I. Acid Yellow 29, C.I. 
Acid Yellow42, C.I. Acid Yellow 49, C.I. Acid Yellow 61, C.I. 
Acid Yellow 71, C.I. Acid red 1, C.I. Acid red 6, C.I. Acid red 
8, C.I. Acid red 32, C.I. Acid red 37, C.I. Acid red 51, C.I. 
Acid red 52, C.I. Acid red 80, C.I. Acid red 85, C.I. Acid red 
87, C.I. Acid red 92, C.I. Acid red 94, C.I. Acid red 115, C.I. 
Acid red 180, C.I. Acid red 256, C.I. Acid red 317, C.I. Acid 
red 315, C.I. Acid Orange 7, C.I. Acid Orange 19, C.I. Acid 
Violet 49, C.I. Acid Blue 9, C.I. Acid Blue 22, C.I. Acid Blue 
40, C.I. Acid Blue 59, C.I. Acid Blue 93, C.I. Acid Blue 102, 
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C.I. Acid Blue 104, C.I. Acid Blue 113, C.I. Acid Blue 117, C.I. 
Acid Blue 120, C.I. A cid Blue 167, C.I. A cid Blue 229, C.I. 
Acid Blue 234, C.I. Acid Blue 254, C.I. Acid Black 2, C.I. Acid 
Black 7, C.I. Acid Black 24, C.I. Acid Black 26, C.I. Acid Black 
31, C.I. Acid Black 52, C.I. Acid Black 63, C.I. Acid Black 112, 
C.I. Acid Black 118; basic dyes, reactive dyes and water 
soluble dyes such as edible pigments. 
[0048] 

Examples of ink solvents include water and various 
water soluble organic solvents, for example, alkyl alcohols 
having 1 to 4 carbon atoms such as methyl alcohol, ethyl 
alcohol, n-propyl alcohol, isopropyl alcohol, n-butyl alcohol, 
sec-butyl alcohol, tert-butyl alcohol, isobutyl alcohol; amides 
such as dimethyl formaldehyde and dimethyl acetamide; 
keton or keton alcohols such as acetone and diacetone 
alcohol; ethers such as tetrahydrofurane and dioxane; 
polyalkylene glycols such as polyethylene glycol and 
polypropylene glycol; alykylene glycols having 2 to 6 alcylene 
groups such as ethylene glycol, propylene glycol, butylene. 
glycol, triethylene glycol, 1,2,6- hexanetriol, tiodiglycol, 
hexyiene glycol, diethylene glycol; lower alkyl ethers of 
polyalcohols such as glycerol, ethyleneglycol methylether, 
dietheyleneglycol methyl (or ethyl) ether, triethyleneglycol 
monomethylether. 
[0049] 

Among those water soluble organic solvents in above, 
polyalcohols such as diethyleneglycol, and lower alkylethers 
of polyalcohols such as triethyleneglycol monomethylether 
and triethyleneglycol monoethylether are particularly 
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preferred. 
[0050] 

Examples of other additives to be added to inks include 
pH regulators, metal blocking agents, antioxidants, anti 
fungicides, viscosity regulators, surface tension regulators, 
wetting agents, surfactants, and rust inhibitors. 
[0051] 
[Example] 

The present invention will now be explained with the 
reference to examples. Nevertheless, the invention is not 
intended to limit to these examples. In examples, B part" 
and " %" represent parts by weight and % by weight, 
respectively, unless otherwise specified. 
[0052] 

Each ink jet recording sheet in Examples and 
Comparative Examples was evaluated as follows: 
(Evaluation Method) 
(1) Unevenness of printing 

The printing obtained by solid fill printing with the use 
of an ink jet printer (M3-700V2C manufactured by EPSON) 
with a black ink. onto an ink jet recording sheet was visually 
evaluated. 

4: None of unevenness of the printing and excellent image 
obtained. 

3: slight unevenness of the printing and little affection of the 
image. 

2: partial unevenness of the printing occurred and 
deterioration of the quality of the image. 

1: overall unevenness of the printing was occurred and 
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substantially deteriorates the quality of the image. 
[0053] 

(2) Ink absorbability 

The printing was obtained by solid fill printing with the 
use of an ink jet printer (MJ-700V2C manufactured by EPSON) 
with a magenta ink and a cyan ink onto an ink jet recording 
sheet so that both solid printing parts of magenta and cyan 
are contacted each other and the degree of bleeding at the 
boundary thereof was visually evaluated. Such a bleeding is 
affected by the ink absorbing rate and the ink absorbing 
volume. When the ink absorbing rate is low, even though the 
ink jet recording sheet having sufficient ink absorbing volume, 
the obtained image would be bled because the second color 
ink is applied before the first color ink is not be dried. 
4: No boundary bleed was observed with an optical 
microscope; excellent. 

3: Slight boundary bleed was observed with an optical 

microscope; no affection to the image quality. 

2: slight boundary bleed was observed with naked eyes. 

1: Unacceptable bleed was present and the deterioration of 

the image quality was unavoidable, 

[0054] 

(3) Dot Form Coefficient K 

To each ink jet recording sheet, dots were printed with 
a black ink by an ink jet printer (MJ-700V2C manufactured by 
EPSON) and evaluated with the use of an image analysis 
device (LUZEX (trademardk) ; manufactured by Nireco 
Corporation; determination condition: 16,000 pixels, 4pm/ 
pixcel) and the following numerical formula as a dot form 

28 



coefficient K. The more the dot form coefficient K is close to 

100, the more the dot is close to a perfect circle. 

[0055] 

[Numerical Formula 1] 

K = 1/ 4 tt (pi) * PM 2 / A * 100 

(wherein, PM represents a length of the periphery (p m); and 

A represents an area surface (p m 2 )) 

[0056] 

(4) Water Resistance 

The printing was obtained by solid fill printing with the 
use of an ink jet printer (MJ-700V2C manufactured by EPSON) 
with a black ink onto an ink jet recording sheet a water drop 
of 1 ml was dropped to a boundary between the printed part, 
and non-printed part (white paper portion) by a syringe and 
left for 24 hours. The degree of bleeding thereafter was 
evaluated by naked eyes. 
4: none of bleeding can be observed. 
3: very slight bleeding can be observed. 
2: bleeding is occurred and stains are partially observed. 
1: significant bleeding is occurred and all parts to where the 
water drops were applied become smudges on the sheet. 
[0057] 

(5) Film Strength of the Ink Receiving Layer 

One piece of Celotape (trademark; manufactured by 
Nichiban Co., Ltd.) was pressed and adhered onto the surface 
of the ink receiving layer of each ink jet recording sheet by 
the strength of 0.5 kg/ cm 2 and left at 25 degrees C for 24 
hours. Then, the Celotape was took off with the angle of 180 
degrees and the amount of the ink receiving layer adhered to 
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the surface of the adhesive layer of Celotape was evaluated 
by naked eyes. 

4: none of the adhesion of the ink receiving layer can be 
observed. 

3: very slight of the adhesion of the ink receiving layer can 
be observed. 

2: the adhesion of the ink receiving layer can be partially 
observed. 

1: all ink receiving layer is adhered. 
[0058], 

(6) Curling after Printing 

The printing was obtained by solid fill printing with the 
use of an ink jet printer (MJ-700V2C manufactured by EPSON) 
with a black ink onto an ink jet recording sheet of A4 size and 
the printed sheet was left at 20 degrees C and 65 RH % for 1 
hour and, then, its curling status was evaluated. The curling 
status was determined by the distance between the surface of 
the table on which the recording sheet was put and each 
corner of the sheet when the recording sheet was placed on 
the table with the ink receiving layer as the front side. The 
evaluation was carried out by the arithmetic average value for 
four corners of the sheet. 
[0059] 

Synthetic Examples of binder resins are shown in below. 
(Synthetic Example) 

200 g of 10 % aqueous solution of silanol modified 
polyvinyl alcohol (R 1230; manufactured by Kuraray Co., Ltd.) 
as a protective colloid was put into an emulsion 
polymerization bath equipped with an agitation system, a 
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reflux condenser, a thermometer, a raw material inlet, and a 
product outlet and started to agitate. An initiator 
(ammonium persulfate) and a polymerization promoter 
(sulfite) were added thereto and agitated for 2 minutes. 
Then, 200 g of vinyl acetate was gradually added to the bath 
and the mixture therein was agitated for 10 minutes to 
sufficiently emulsify it. The temperature of the jacket of the 
bath was raised to around 78 degrees C and the temperature 
of the inner of the bath of was raised to 66 degrees C to start 
the polymerization. The temperature of the jacket was 
decreased to 46 degrees C after reflux was started and 
maintained. When the reflux become moderate, the 
temperature of the jacket was raised to 84 degrees C and the 
polymerization was completed. The agitation was stopped 
and the content of the bath was took out after the 
temperature of the jacket was lowered and the temperature of 
the inner of the bath reached to 25 degrees C. The obtained 
binder resin (A) was of 55 % of the concentration of the solid 
content, 0.1 % of residual monomers, 0.5 p m of the average 
particle size, and 30 degrees C of Tg. Binder resins (B) to 
(G) of Synthetic Examples and binder resins (K) to (N) of 
Comparative Examples were prepared in the same aqueous 
emulsion polymerization method in above. Binder resins (H) 
to (J) of Synthetic Examples were prepared with the reference 
of examples described in Japanese Paten Examined 
Publication S52-34,650 and the like. 
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[0061] 
Example 1 

20 parts of pigment having the ratio of precipitated calcium 
carbonate light / calcium carbonate heavy / talc of 10/ 10/ 10, 
0.10 part of commercially available alkylketene dinners, 0.03 part 
of commercially available cationic acrylamide, 1.0 part of 
commercially available cationic starch, 0.5 part of aluminum 
sulfate were prepared for 100 parts .of wood pulp comprised of 80 
parts of LBKP (400 ml csf of degree of filtered water) and 20 parts 
of NBKP (400 ml csf of degree of filtered water), and paper made 
with the use of Fourdriner paper machine to provide a substrate 
having 90 g/ m 2 of basic weight. 
[0062] 

The ink receiving layer coating solution having the 
composition in below (aqueous solution of 16 % solid content) was 
applied onto the substrate and dried such that the resulting dried 
coating amount was 18 g/ m 2 by an air knife coater to provide the 
ink jet recording sheet of Example 1. 



(composition of ink recieivnq layer coatinq solution) 




Synthetic amorphous silica (MIZUKASIL (trademark) 
P078D; mfd. by Mizusawa Industrial Chemicals, Ltd.) 


100 parts 


Binder resin of synthetic Ex. A 


50 parts 


Water soluble cationic pigment fixer (SMIRETS RESIN 
1001; mfd. by Smitomo Chemical Co., Ltd.) 


10 parts 



[0063] 

Examples 2 to 10 

Ink jet recording sheets of Examples 2 to 10 were prepared 
in the same manner of Example 1 except that the binder resin of 
Synthetic Example (A) in the ink receiving layer was replaced by 
each of Synthetic Examples (B) to (J). 
[0064] 

Comparative Example 1 

The ink jet recording sheet of Comparative Example 1 was 
prepared in the same manner of Example 1 except for the 
composition of the ink receiving layer as follows. 
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(composition of ink recielvnq layer coating solution) 

Synthetic amorphous silica (MIZUKASIL (trademark) 100 parts 

P078D; mfd. by Mizusawa Industrial Chemicals, Ltd.) 

Polyvinyl alcohol (PVA 105, degree of polymerization: 500, 50 parts 

san onification value: 98 mol %; mfd . bv Kuraray Co., Ltd.) 

Water soluble cationic pigment fixer (SMIRETS RESIN 10 parts 
1001; mfd. by Smitomo Chemical Co., Ltd.) 

[0065] 

Comparative Example 2 

The ink jet recording sheet of Comparative Example 2 was 
prepared in the same manner of Example 1 except for the 
composition of the ink receiving layer as follows. 



(composition of ink recieivnq layer coating solution) 




Synthetic amorphous silica (MIZUKASIL (trademark) 
P078D; mfd. by Mizusawa Industrial Chemicals, Ltd.) 


100 parts 


Polyvinyl alcohol (PVA 105, degree of polymerization: 
1,700, saponification value: 99.8 mol %; mfd. by Kuraray 
Co., Ltd.) 


50 parts 


Water soluble cationic pigment fixer (SMIRET5 KtbilM 
1001; mfd. by Smitomo Chemical Co., Ltd.) 


10 parts 



[0066] 

Comparative Example 3 

The ink jet recording sheet of Comparative Example 3 was 
prepared in the same manner of Example 1 except for the 
composition of the ink receiving layer as follows. 



(composition of ink recieivnq layer coatina solution) 




Synthetic amorphous silica (MIZUKASIL (trademark) 
P078D; mfd. by Mizusawa Industrial Chemicals, Ltd.) 


100 parts 


Polyvinyl alcohol (MA 33, degree of polymerization: 3,300, 
saponification value: 98 mol %; mfd. by Shin' Etsu 
Chemical Co., Ltd.) 


50 parts 


Water soluble cationic pigment fixer (SMIRET5 KtbiiM 
1001; mfd. by Smitomo Chemical Co., Ltd.) 


10 parts 



[0067] 

Comparative Examples 4 to 7 

Ink jet recording sheets of Comparative Examples 4 to 7 
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were prepared in the same manner of Example 1 except that the 
binder resin of Synthetic Example (A) in the ink receiving layer 
was replaced by each of Comparative Synthetic Examples (K) to 

(N). 
[0068] 

Comparative Example 8 

The ink jet recording sheet of Comparative Example 8 was 
prepared in the same manner of Example 1 except that AE 322 
(acrylic emulsion; Tg: 0 degree C; mfd. by JSR) was used as a 
binder resin in the ink receiving layer. 
[0069] 

Comparative Example 9 

The ink jet recording sheet of Comparative Example 9 was 
prepared in the same manner of Example 1 except that SX 808 
(acryl/ silicon emulsion; Tg: < 0 degree C; mfd. by JSR) was used 
as a binder resin in the ink receiving layer. 
[0070] 

Comparative Example 10 

The ink jet recording sheet of Comparative Example 10 was 
prepared in the same manner of Example 1 except that MA 120 
(polyester emulsion; Tg: 60 degrees C; mfd. by Toyobo, Ltd.) was 
used as a binder resin in the ink receiving layer. 
[0071] 

The evaluation results of ink jet recording sheets of 
Examples 1 to 10 and Comparative Examples 1 to 10 were 
summarized and shown in Table 2. 
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[0073] 
(Evaluation) 

As shown In Examples 1 to lo, in the ink jet recording 
sheets of the invention, unevenness of the printing was improved 
and dot form, water resistance, coating strength of the ink 
receiving layer and curling after printing were excellent. In 
particular, in Examples 5 to 7, improvements in dot form 
coefficient, water resistance and coating strength could by 
recognized since the glass transition temperatures of vinyl acetate 
resins thereof were 10 degrees C or below. Further, in Examples 
8 to 10, curling after printing was also improved since ethylene 
was contained as a copolymerizing component for the vinyl 
acetate resin. 
[0074] 

However, in Comparative Examples 1 to 3, all evaluation 
items were poor because only polyvinyl alcohol was used as a 
binder resin. In particular, the dot. form coefficient and the 
curling after printing were significantly worse which tend to more 
deteriorated with increasing of the degrees of polymerization of 
the polyvinyl alcohol. In Comparative Examples 4 to 7, any 
evaluation items of unevenness of the printing, ink absorbability, 
dot form coefficient, water resistance and coating strength were 
inferior to those of Examples because the binder resins were 
prepared only with another protective colloid or surfactants rather 
than silanol modified polyvinyl alcohol as a protective colloid. In 
Comparative Examples 8 to 10, although representative emulsion 
resin other than the resin that is comprised of vinyl acetate as a 
main component was employed, good results could not be 
achieved in any Comparative Examples 8 to 10. 
[0075] 

[Effect of the Invention] 
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As obvious in above, in the ink jet recording sheet coated 
with an ink receiving layer coating solution comprised mainly of 
inorganic pigments and a binder resin, when the binder resin of 
the ink receiving layer is the vinyl acetate resin emulsified with 
the use of the specific protective colloid, the ink jet recording 
sheet is excellent in unevenness of printing, ink absorbability, dot 
form, water resistance, coating strength of the ink receiving layer 
and curling after printing. 
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